rounore TEREA

Vol.69 No.4 2020

HFINZE e R E I ERE DT SR LE

EEEN:

KB (1971-) , 8B, T
BN, TENEHREE
EHHETZ®RITT
fE. E-mail: zhangsj@
tonghewheels.com
BHVESE

®EE B, I3, B8
1&: 13673089605, E-mail:
madq@tonghewheels.com

FEHDIES: TG245
NEktmRg: B

VEIRS : 1001-4977 (2020)
04-0418-06

WS HHR:
2019-09-03 UZZI#FS
2019-11-28 WEIHEITTS -

KEE, mEHN, DEHE, *BEXHS
(EFER &% ARAT, FRIEM 464100)

e WENFRREOEFmAMHENE D . WABSKIIRHIT T o, WAKERNEK
PRENESRESHLEMN, HEEADARERIERERE . RARWEDINNSE
FEN, IWRTRAWEES, EREFMSENERN, WRPEAASEEERESSE
BRE, EFA RS, REIEENREANFREEEREVE, RSN FRIURE
7o, BB AREIERNE . B EHRCHRAREHSHBHRIEL T, BEXER
b= T LB R

Kigia): HINER, BEXRE;

HINPEERE ;

FERAEE; 2dtiEle

BABEFNHSIEFENFRHNEESRRE—BEEHIERMEKE (<4.0%) . B
=, 2018FF 20195348, FRREUELIRTEREHRE, RRFhE
LB, &EBIA7%, &/ TRARRRK . BIIXYIEEBEST, Y HEH
THFANE, FHREE T SHER, BRiFRE LT EHENIRBERK.

1 BNEREFTZS
11 FERIRLERS
ERRATIERHER, (2MS NEL

1.2 ERHETZ

HRBFNERET TZ2RABIMFIGEIN. ASEDTHE . HUiROR
. FREOSERHENFSTIZE, FELZ2nEENEL. BHINXBaRNE
HINRVERIEL, 12D AB 2T TR . BHAFERER T . SERH ‘=
HA” IBINDS AL, BEZTZEE TIRRE, SR TRENERS . BARERE
B9 BICHIRERNE . SHIRERKIRE, SNURPEIBATIERE, T\
BREME; PRIRINSRERTIRE, MnAEB4ME0.55%, 10 min/FHN, Fi9H
INE£925.5 t; 1BIRK. L. EEA MRS REBR, HITEEUR X
fisa; tEERAJIEIZT6 min, BAEING UREE, ETBNIRINGEIE. BRE. BT,
HITEEURERAERIFL . RIRE<1605C, FErEENE2,

2 HmEEDH

21 JGEHE
ERREEENATBEN: BH. WER. BFEREEABEE, TEH

=% BRDRES (=150 C) HREGEHIES . FRREOEENA

SHANE (EFEHRATR) . SSHRILED.

2.2 BEEDIT

FXERBEFTRAIREKE, mEFFREER2N R, #TEDSEIEDHT, DITE



20204 54H3/5569%

TEEEZNF D FALO,. Si0,. MnO, b=
FeO, FBELEDITERIIF2FIZES.

AN REENEZRLSENFHERS:
ALO,, 15%; SiO,, 47%; MnO, 33%, 7EALO,-SiO,
MnO=JsoAREY LB~ e, WE4.

=IEB =54 Y AT A ABCRIZFYIRIAL 7
SBE, IMZFYEB SRR AaEX, WEE
FERIASHE <1200 °C, BIRASEZ).

3 EERIFEDH
31 AIT&EEHR

LIEIN AL ERERIET R ERERTRE, B
kR . ARTERBEXENTERER, &51U
FERUARDY, it T ATEBEREHES=, 2
RRIeT5 % o RIENERELKEY (Eba) | iE
BE (ES5b) LIR&RERE (ESc) FOVFRinte
m, BRERRCAIR, BINEREEUREED (E6) , AR
YO FLEIT A BB PRI, BB R B ER P
ZFTERYVIENGRPEER M BEE 0T, ARSKENRD
TEXSEE . MRS : BEZF)Sigma300B e F &
MERFI4 2N E8Inca X-actBEIB (Y . LI EY. K
T EBEMABIREE mEEE DITERIZRE-6.

NEEEEIMERDITER, EaE LM EY R LR
R NSRRI EZRLIALOD,, FEBDESIO N
NRDEHEAEMNO., DITERS NERIEHEFEM
Fpk o R, SREXERDERA, FEILRLA
IESLRERERZRRETU . MEIBESTERS
BHESRER D BRIEL, HENBEFENERIRTEE
BiE.

3.2 BKEED
ERERRERENNEESTER, UREX

FHERMEMERDOARS, HEBRITOERS

%, INAFERERBRNEANTE. REFATD

TZHAK Founory

FRE. JBIEN S 01-282-1TR9—Z)PNiR , SiERIZER
BHEIREREEBEHRE, EBIZPEEERESTT
ETWBRRDITEINDIRE, BIEIRENEZRDEN
WFKT . AWINEA KRBT ANN65:REL50 kg, LT
SR T A IRINTSRESL200 kg, AIN65FE4EES 250 kg,
[REERINIGHR73.6 kg ( BRE98% ) . AEEK5 kg.
fB5E2.1 kg,

Rl ERMULFRSE

Table 1 Chemical composition of cast steel wheels wg/%

Ul C Si Mn P S Al

FRUENEIE 0.67 ~0.77 = 0.15 <1.20 <0.030 <0.040 <0.060

zLc HbrE 0.71 050 0.75 =0.030 <0.040 0.035

LA 20F0 3RS 4804 5.A%
Bl #HETZ2r=E
Fig. 1 Schematic diagram of casting process
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Fig. 2 Schematic diagram of wheel
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Fig. 3 Macroscopic feature of tread slag
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Table 2 Energy spectrum analysis results of
NO.1slag in Fig. 3

JLR BRI TR REE s A

Al K 425 3.98 8.02 AlLO,
SiK 19.16 17.24 40.99 Sio,
PK 1.71 1.39 391 P,0s

Mn K 31.11 14.31 40.17 MnO

Fe K 5.37 2.43 6.91 FeO
0 38.41 60.66

JuNTy 100.00

#3 BES2EERESTER
Table 3 Energy spectrum analysis results of NO.2 slag in Fig. 3

JLR BUREU%  RTEU%  AREITE % (b

AlK 9.55 8.48 18.03 AlO;

SiK 21.07 17.97 45.07 SiO,

Mn K 25.31 11.04 32.68 MnO

Fe K 3.28 141 4.22 FeO
0] 40.80 61.11

58 s 100.00

IR X

2MnO.SiO0,
0.75f

MnO G0 0.25 0.50 075
B4 MnO-Si0,-AlLO,=JTiHE
( AB-Al,0,:15%; BC-Si02:47%; CA-Mn0:33% )
Fig. 4 Ternary phase diagram of MnO-SiO,-Al,O,
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E5 AN&RbEitiattam
Fig. 5 Test sample of artificial defect
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Fig. 6 Schematic diagram of sample mold
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Table 4 Energy spectrum analysis results of stopper
adhesion materials

JUR FURIEU%  RTE% ARSI A

AlK 46.65 36.57 88.14 AlLO,

SiK 1.38 1.04 2.96 SiO,

KK 2.11 1.14 2.54 K20

Fe K 4.95 1.87 6.36 FeO
) 4491 59.38

B 100.00

®5 KIEGERIESTER

Table 5 Energy spectrum analysis results of BPL slag

JUR BRI R ALsri st/ At

Mg K 2.23 2.06 3.70 MgO
AlK 18.27 15.17 3453 AlLO,
SiK 16.40 13.08 35.08 Sio,
CaK 6.01 3.36 8.41 CaO
TiK 1.40 0.65 2.34 Tio,
Mn K 8.73 3.56 11.27 MnO
Fe K 3.63 1.46 4.67 FeO
o] 43.32 60.66
oSy 100.00

*6 KBURPIEEIZOMER
Table 6 Energy spectrum analysis results of final-jet coating

JUR FURIEU% R TEI%  AREYT e AR

Mg K 0.47 0.41 0.77 MgO
AlK 37.92 30.29 71.65 Al,O,
SiK 5.34 4.10 11.43 Sio,
KK 0.40 0.22 0.48 K,0
TiK 4.15 1.87 6.92 TiO,
Mn K 3.34 131 4.31 MnO
Fe K 2.93 1.13 3.77 FeO
ZnL 0.54 0.18 0.67 Zn0O
) 44.92 60.50

58 is 100.00
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Fig. 12 Melting-down carbon content before and after melting Fig. 13 Decarburization amounts before and after melting operation
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Formation Causes Analysis and Prevention of Tread Slag in Cast Steel
Wheels

ZHANG Si—jin, YANG Zhao-li, MA De-qing, ZHENG Yue-peng
(Xin Yang Amsted Tonghe Wheels Co., Ltd., Xinyang 464100, Henan, China )

Abstract:

The feature and chemical composition of tread slag in cast-steel wheels and the steel-making process were
analyzed. It was confirmed that tread slag came from the deoxidation process and main component is
manganese aluminum silicate with low melting point. Liquid steel had a high oxygen level under the condition
of oxidation slag mode of single slag method and formed a large amount of manganese aluminum silicate
because of the reaction between SiO, and the oxidizing slag, but the low melting point slags did not fully
floated up and filled the mold together with steel. During the pouring process, the molten steel entered into
the mould cavity and reached the tread position. Due to the rapid cooling effect of graphite, the crust quickly
formed, and the slag inclusion on the tread was formed after solidification. By controlling oxygen blowing
intensity in oxidizing period and improving melting operations, the probability of tread slag formation was
significantly decreased.

Key words:
cast steel wheels; tread slag; manganese aluminum silicate; formation mechanism; improvement methods
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