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Productive Experimental Study of Synthetic Cast Iron Process
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(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu,
China; 2. Foundry Branch of Shanghai Diesel Engine Co., Ltd., Shanghai 200432, China)

Abstract: Fifty percent scrap steel and fifty percent pig iron infiltrated by flaky graphite were melted
in a medium frequency induction furnace for producing synthetic cast iron. The experimental results
show that the tensile strength increases by 10-20 MPa and the hardness difference of different
sections AHB decreases by 10-20 HB. The chill width of triangular sample ranges from 1mm to
3mm. With compound inoculants and low alloying elements (0.35%-0.45% Cu, 0.15%-0.25% Cr),
the tensile strength of synthetic cast iron increases by a grade compared with that of common cast

iron, and only a tiny fluctuation appears in mechanical property.
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Table 1 Chemical composition of compound inoculants wy(%)
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& a Si Ca € Re Da Sr Al Fe
1 758iFe 71 - - - - - 0816 Hox
2 S-S 652 11 - - 628 247 = Ha
3  si-Ba 7364 147 - 226 - = = Hge
4 C-Si 584 142 176 - - - - Hogr
5 ReCaBa 6485 22 - 375 487 - <12 H#&i

2 WERERRDHT

2.1 FREMERRT AR

HT250 0 e 1453.3% , $BHEC LE 2 50% 8 H9+50%
gk, EEPRHTR, RS REE2.21%, ZEHEL
Ham R TR AN . WSRO ROIR A A, BRK T98%, R
INF0.05%, KA/INF1.5%. 6555 A AR HI7E L
PORIA . B, HeXR R 0% kAT Lk, £
b2 B I 5 A 3. 12%,  FEJHG T 20 KA iR AR W AR 3k
AEN90%; SRIG, FEIGHAIA R85 % TR, &
T2 A E AR 3.16%, R RIRK; 5, MR

A 80% AT EL AR, b B I E A A
3.19%, FeAWE ERIERE0R . Wk, fEILEE &M
FIRGER T, T R 2 80% A TR .
22 FEKEHINERSHXSXZERN LIRS

M EARIRIEIFTT, BAZGTEE kit T, Hh
By 8 F HA A == ar, FRAT 3 L5 T Cat
FhRFEAE . CatERRIGEHBHEIS GEA [T
HT250) , JAb2Em4: 3.1%~3.5%C, 1.8%~2.2% Si,
0.6% ~1.0% Mn, <01% P, <0.1% S, 0.8% ~12%
Cu. [Nit, I b= B18 i, FEN0.15%~
0.25% Cr., FFAEISFREHYRIELEL . BT 24EBk40%~ 60%,
[ PER30%~ 50%, JEHI1%~20%. 1 uciles b R
Pk A 8k50%~70%, Bedd30%~50%; Di1E18Hf
BB FCRHI75SiFe, MG EEH B 22 E 770510k
75SiFe, Si-Sr, Si-Ba. C-SifilRe-Ca-Ba, 2% ht#f )&
0.4%, NUEHBUE AL ERE %0 AT AR, R2EEN
IACH A30% . 40% . 50% =K L4915 A [7] 228 390 143
B4 A AR e K B 25 510

WRIEF2, AL FIAR LA PS5 Hrhosm B ¢
F B VAR L 2 50 5 BE R SO  E R B2, AR
IMA B EA LA TEERS,

R2 ARFLGIENSEXER2EFEINE LS RE MR SO EEEE

Table 2 Experimental results of scrap steel with different proportions and relevant inoculants, and that the hardness difference

of step sample’s sections

H A%

e S O 3

F R EHB

e — ey (%) cE ZEH kG HC QI AHB.
C Si (%) 63 / mm ! MPa HB 0 25 12 6
011 30%FEHI+70%48E 338 205 4.06  75SiFe 2.40 265 229 106 1.09 097 215 227 233 274 59
021 30%EEHd+70% 8k 336 204 404 SiSr 3.00 295 229 116 108 107 219 225 231 279 60
031 30%MER+70% 8k 319 212 4.00 SiBa 1.50 280 219 115 106 109 216 226 239 269 53
041 30%FEHI+T0%4EEE 336 196 4.01 C-Si 2.50 255 211 099 099 100 219 219 240 272 53
051 30%HEH+70% 48k 338 199 404 ReCaBa  1.80 270 222 1.07 105 101 221 223 240 285 64
012 40%EEA+60% 8k 344 187 406  75SiFe 230 280 229 113 110 1.03 226 230 242 288 62
022 40%BEHI+60% gk 3.19 201 3.96 SiSr 1.70 315 252 116 1.15 101 237 237 254 285 55
032 40%EEH+60% Rk 319 196 3.89 SiBa 1.80 295 232 100 1.01 1.00 240 243 263 292 52
042 40%EEH60%4gk 332 195 3.97 C-Si 2.00 265 222 099 102 097 231 233 246 275 44
052 A0%EERI+60% 8k 3.16 201 393 Re-CaBa  3.00 310 229 112 103 108 241 244 257 300 50
013 SO%EEE+SOvtEgk 338 199 4.04  75SiFe 3.10 335 229 132 109 122 240 240 243 278 38
023 S0%PEH+s0%kgk 316 200 3.93 SiSr 1.60 340 258 122 1.16 1.05 245 245 260 278 33
033 S0%EEEs0%ERE 316 218 3.99 SiBa 1.70 295 250 111 117 116 242 241 253 280 38
043 S50%EEHT+50%48E 344 199 410 C-Si 2.00 295 229 123 112 110 252 252 261 294 42
053 S0%Mifd+50%4E8E 332 221 406 ReCaBa 1.0 290 237 115 112 103 252 253 264 305 53
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Fig. 1 Tensile strength vs. scrap steel with different proportions
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Fig. 2 Hardness data of step sample’ s sections
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Table 3 Combination properties with different amounts of

10k

scrap steel

CE fHihig HME Ans FrdiElk

fickt ik
(%) [E/MPa (HB) /mm AHB...
30%IE W+T70% 48 403 273 222 2.24 57
0% 0% E8E 395 293 232 2.06 54
50%EE #+50%58 311 311 240 2.05 41

i BHEUR R R AR O R kY

(2) 2B B 2% b 1 Al A 2 Fn 2] LR
IXEERYMRA . BEEEMIMA RGN, AR ZE A5
B 155k LB A i e 114 ¥ 5 i Al B 2 76 12 4N 30% i
ok A, 40%0 R BRRA R, i 2 A i &
50% ), AR W ] g Kl 22 9 S )N

(3) mF2MEI MR A D %, #£E5
B2 E P AR B, AR B4R T
2R 10 B R 1~ 3 mm AR EK

(4) MLFABE | BEALBE RN RBORE : LA
. BRI R AE0.99~ 1.2227 8], BEB AT 2B ROR
YILLBH R SR A YERES TR BB A 0,97~ 1222
], AL A sk E R, LA A% A A Y
WilfE , SR LM RE L R AT

(5) MENFE2RE, AWZE I FHR T
BEH A—FERYSEN , XFR T EE i T RS AMER IR R
SiSr, Re-CaBa, SiBa, 75SiFe, C-Si; M ¥ JELf it
X & . SiSr. SiBa. 75SiFe i /)N BE B i B M 52 08
Re-CaBaHIC-Sitl HEWR /AN BE A B B 22 5 I/ D
OfE)r, BR75SiFedk 224, How UFhZE HIHE X6 H

ML 534

3.1 XMERREMABHRE

TEIR 5T, B AR G TR 2 G il TR 1 o
MR SRR Y 2R MR . JBRA
i &, RIS, ARSI Atk , 0 T
UL PR ST A ) 4% 8 g 10 3 P R R I . A o 7
TRE 4 3 o T 5 AR AT Ol B B BCR RN, H
BE AT LR I B i, T EL) AR BRI R JE S
A1AG, TR B S RGBSR . RS
VI, BHE PEG s, BICAR A e &2, o
FERR .

RGBT F AR, ORI A S
MR R E T ER A BALEE . B8R T 254 R g h
FEAE I I S I L X IR BR L IX . Skl X 2R T
FHBE R A BRI, e RS N A TE S s A
A2, WA i I T R YR A A0 R 2 AL, il
ANT BRI A, TR AT 7 Al A A AR
a1, MK EEH TN mA R, WK
BRI, ity i, MR Ares —aEnie Rk,
A0 B T DX Aol e K L A AR R 104 T2 00 4 R AR G fiE A
Il X M %, BICHRE S &k, sk s,
VA T S B 3 R AT IR B Y = 4 . 7
i AR b, R ICARE AR IO, AR gl
XY AR AN /N 5) 43 A 47 B 1 8L A0 F R BR OB 1A,
WESE & Rk 9mBE , [RIR ]OGE 1 UTHIMERE
3.2 wHRBAMERIKIE

IFEAAME S TR, AN [) 8 0 o A o A A i
HAT—E B, R4 Ek 0038 1Bk G T3k i e
A 8 A Bt Sl o 8 AR B R, B
i L, A A, DR R A 2
R R A AR | SRR R IE AL R £,
WIS 1 B 2 A Bt M 8 2
3.3 fEEERSR

J92 4R L 38 I 3 ok e 011 50% )5, P9 4R
10~20 MPa, B3 T Ji2ftERE; BORRE &S, Brim
U, VIEIPEGESGE s o RAGRAS SRR B
W Wi R R LA | T S TR e SR R A A A S TR
By Wt 1 A T 0 R ) — A kT A ek £
P F 3 350 A1 AR



SRR 7T B N R SR AS ik

R 55 £k

®4 FEEWNERLLHSAAALLR

Table 4 Microstructures with different amounts of scrap steel
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