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} « Experiments on the Solidification of Steel Ingots by Scrape Method.
:“ \ X - .
| Shoichi SHIKANO, Yoshitaka NAKAGAWA, Masaru FurumoTo,
Iwao HAGIWARA and Tadayoshi TARAHASHI
,& Synop51s
‘ Many investigations have been made to get sound ingots by means of modifying the sohdlﬁcatlon
process. Scrape method is one of them. This method was developed from the experiments worked on
‘& Al-49%Cu alloy ingots. It is .to 'make molten metal solidify by stirring with a rod after pouring.
1

This is, however, not simple hydrodynamlc stirring. The surface of the zone of partial sohdxﬁcatlon
is scraped with the rod, and this zone is destroyed.

Hence, the successive progress of this zone from the scraped region is stopped and the whole bulk
r liquid is brought into a creamy state.- The ingots obtained are segregationless and remarkably fine-

grained. " The causes of these phenomena are consndered to be the self-nucleation of crystals and the
. effect of turbulent flow by scraping. :
. ‘ We attempted to apply this method to two steel 1ngots, 800kg ingot poured into metal mold and
- 1600kg ingot poured into sand mold.

The results obtained are as follows; 7

(1) Scrape method could be applied to 800kg steel ingot successfully.

4 : (2) Macro-structure of this ingot became remarkably fine by the application of Scrape method.
‘But, originally, segregation is slight in this size of steel ingot poured into metal mold and because of
. inadequate experimental condition it was 1mposs1ble to check the effect. of Scrape method on V and

% A ghost. : ’ ‘

(3) The results of the experiment on 1,600kg cast steel ingot in order to check the effect of this
method on V and A ghost show that the branched columnar zone, so-called the hot-bed of A ghost
was destroyed by scraping, thereby developing no A ghost and the exterior of ingot was cleen.. In
addition, the growth of V ghost was prevented. (Received 19 May 1965)
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Fig. 1. Experimental apparatus.
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Table 1. Chemical composition (ladle analysis) %.

c Si Mo | P | s NG| e | cu Mo
0°35 024 054 ] 0°015 l 0°013 014 006 ! 023 0°04
i ‘Table 2. Pouring conditions of both ingots.
L , ‘ Pouring temp. Pouring time, sec. :
I‘ng‘ot ‘ . Mold temp. 5C) (except header) Poumpg method
Non-scraped - Room temp. ! . 1580 © .90 Direct
Scraped Room temp. . 1578 90 Direct
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- Table 3.. Progress of iron mold test. L

Non-scraped ingot

- Scraped ingot

Fig. 2. Location of
testpiece.

7B T DRI OED T
, X TdHDo7=. Photo. 1(b)
IERETT BRI X o CHE: Z I B BT
25, SMEEEE> D, §9 6Omm DIEEN - NERIC ISV T
(2) B L T & bd TR k> T 2.
L ORROBI L0 E b EHREEOE S Lo
BEanihit> 528 3 BB ORlERZ 77 D7 Rl L EE S h
5. L7z2807T 2 [AB % T ORI 5 ik 15
BTHD. ZOBECH, COMANIEIRERIELD
BARMGIC T2 A BE ST, BRSO E % TR
LT, BUDTFY RI4 MRETSEMICIES h

BV Al-Cu /IR X DB D IRIRDRSIT 5.

Photo. 2 VX[ELA S 250 mm OALE (5) iKkF5 <
s a BT H S, BREOEES D 440mmE, THT
HH b 5T, (b) TR D HHRER > BFJ60

- Time o Process Time - Process
0'-00" Finish pouring (add lagging materlal) 0'-00""  Finish pourmg (add laggmg materlal)
1'-40" Measure temp (1490°C) . 1'-50"" Measure temp. (1490°C)
B 2'-10" {Blgm scraping (90rpm)
5'-10""l  (Stop scraping (exchange scraper)
- 7'-00" {Start scraping (72rpm)
’ 13'-00""| [Stop scraping (exchange scraper)
13'=20" Measure temp. (1485°C) . Meassure temp. (1480°C)
' S 14'-30" {Start scraping (72rpm)
: . 21'-30""| {Finish scraping .
21'-50" Measure temp. (1480°C) Measure temp. (1475°C)
(add lagging material) (add laggmg material)
BRICIN LTI v T JmmuL%htW%fﬁ%Mﬁ%mﬁ%k&o%
~FY) b, BA4F =y B&IE Al-Cu /REBLIC 35\ T H Bbfo%’bf’}:k@f&
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bic Fig. 2 WHRTENE TN X2 THE R D B0 < ETRLSIDTHD.
(1) POLEFELZES 20mm  GIEEFERBRCT > R4 MREEEOESLIER (Wa-
O 2% BT 7o LT shing action) %\, ZOFEE Photo.3 5 X} Photo
(2) - - : Oberhofferpgic X% 7 K ATRFTTEL, Y7 77Y v FEEWTEHESED
' I 4 Mok, ok  hTWwd. ZOBERIRER 7 L — P aMTibiv TR
s (3) RIBIC R T BILERS, ¥ 0 TROLMBOTHCD, EMBoMIcdix
N VR, RMEBOSFE LG AT TRHCTBIC B\ CREE B Fod S R
"(4) CBIRE, e B CNT BRI
X B i RERER A A L7
(5) 2-2 REER '
z B2 3 [EiT 7  BH R
L L fEmEER GRS CLn
o T TER. SRR oML
, ’ DV Fig. 2 IR -
N ; B Q) BXOG) KBS K
— 330 — HERTTE O < & v #kE SR

Total sand (ppm) =
12~32 33~53 54~74 75~85  86~I99

" Fig. 3. Distribution of total sand.
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Photo. 3. Sulphur print of longitudinal section of ‘ingots.
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Photo. 4. Sulphur print of each part. Arrows indicate
white lines.
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Iig. 6. Sand molds.
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Table 4. Chemical composition 9, (ladle analysis)
Ingot C si Mn P S ’ Ni Cr Cu | Mo
;v_iN,(')rkSCI‘aped 0°34 0°39 0°68 0016 0°016 l 0°17 006 0°20 0°03
- Scraped 0°25 | 037 | 0°66 | 0017 | 0°016 | 0°15 | o'11 | 024 | o005
Table 5. Pouring conditions of both ingots.
‘ e P t .
" Ingot Mold temp. Pouring temp. °C ; (:;gég;g hleI:fiei()ec Pouring method
Non-seraped Room temp. 1550 130 Direct
Scraped * Room temp. 1590 135 Direct
| R
‘ Table 6 Progress of sand mold test. v
Time \ Process H Time ‘ Process
b'—OO" Finish pouring 14'-30" {Start scraping (114rpm)
A (add lagging material) 19'-15" Stop scraping ’
| 1'-55" Begin - scraping (90rpm) (exchange scraper)
i 6'-55"" {Stop scrapig) - 20'-05"" {Start scraping (96rpm)
(exchange scraper) 25'-05" Stop scraping
=45 Start scraping (102rpm) , (exchange scraper)
[ 12'-45" {Stop scraping 26'-15"" {Start scraping “(120rpm)
' (exchange seraper) 33'-15" Finish scraping
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