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Table 1 Resistivity of internal structure of cast iron at room temperature
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Table 2 Resistivity of internal structure of cast iron at 1 130 C
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Fig. 1 Schematic diagram of thermoelectric parameter monitoring system
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Fig. 2 Schematic diagram of thermoelectric parameter sampler

T, ARARSEIKERS e DIERE . AFIEIRIELE
RIERMEINSEEN, ST TERRE, BFXRE
BIEN, HFLINKERBBSTFAEERERE
AIMERIE -

1.3 (ESFIkERT
STKEABBHENZRNEEES, KAAD620
HIBRMRBEK,; R ESHEinSME&E 28
BARSFBEFYEEESIRERISIRGE . BIE
BRI BIE S LB B EESIENA/DIIRE
SSRR LR, AD9280: 8V AIDIS F, dEiRtEE
REBEAREER, ESHtERTREGE
WNEBFT o

=3

Ao ESmtIERTRIEEE
Fig. 3 Principle diagram of system signal pre-processing unit



F

Vol.73 No.3 2024

sH [y ——
{EE Founory TGRS

1.4 FPGA 8t

FPGAFEZERUAFE M (E ST ABESHIST
MR SR

sS4 . BTFFPGAEESIRIZEFIB AL
BOMSR, PEERESEILREFEIE RS
THEFEHFHEAROMAMFPGAEEY, BT FTHh
BB IEHIFPGAIZENEUERIRE , LSS
Zo]ERIINEE

HIERESKIE: FPGAEITADIZHISER G, &
s ERANEIRANIRIZ IR, HAREMEESIEREIEFIFO
FISDRAMAGIEIT .

HEFRESEEERENAESASESTNEE
BRI Z EEE N EARTR

ADIEFHI R A— B IRIRSHIR LI . State0IR
ST, R LB, TREZSHODGEL, HiNE)
ADIZHISS WIS ST, HAState LIRE; RFEAN
State VREfE, BRFMEBESHNHIERSBE, G

BEX, HIBRFHITE, JHIEERITURERN, T
BRG], #tAState 2K%; RGtE A\ State 252
B, BXAMBEAMBEREHAMRER, WATKE
E3RK, FIERANGFHEERER, EREFFITE, FEEE
HiSeRk, #AState 0K . BNEGZEE A\State DK,
BEIXIEIRTTEL

FEEREEN BFIFORTHIREENIEGES, &
SCEADIZHIESIZENEIRE, JEZESH, BHiTE
BeimES1R5, AR NSEF, FIFOERZATH
M= EFHAFFIRE AR, $UES
AN5ERkfE, FIFOffgRimfE AR, FIBLIEEAN,
FIFORTEURZENRY, HigOfAHhS5EIENER .

SDRAMT {EBIE /BT AIIR I IRIE, ¥R
STHETHAIESERIE, K ASDRAME L{ERSFBEART
HITRIFT 7 BE= IR EME, TR TEINEE
TERTXISDRAMBEATRIFTIRIE, FHERIFHMAR N

=
=] o

o rd_burst_req read_req
5 rd_burst_len frame_fifo_ s “k
. rd burst_addr read_m0 =P AcK
| HS/VS/DE
video_timing_data Tod ' L Bk
rd_burst_data_valid  read_data vout data |
rd_burst_finish iEFIFO T a——
rd_burst_data
SDRAM sdram_core
: :x len write_data
HFIFO
¢ burst_addr data_vaild
ad9280_sample ADRHK ADHER
wr_burst_data . P | wrile_req
wr_burst_linish rame_fifo_ 7 =
wr_burst_data write_mf{ wite req ack
g
video_clk
x1_mem_cl o video_clk
sys_pll g 2 video_pll f——————

El4 FPGARHRITRMAZIEIEE
Fig. 4 FPGA software design overall logic block diagram
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Fig. 5 Metallographic structure of different samples
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Fig. 6 The change of temperature and electromagnetic parameters of cast iron samples with different graphite morphology with time
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Fig. 7 Metallographic structure of ductile iron with different spheroidization grades
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Table 3 Different spheroidization grade evaluation model verification test results

S AA ML H, BEL 253 T SRR ZERUE AR
1 01732 0.521 483 644 64 =
2 0.2279 0.540 443 6% 62 =
3 0.3947 0.593 096 64 54 i
4 0.561 7 0.638 581 54 5% =
5 1.002 8 0.729 229 4% 4% =
6 1.3857 0.781 219 4% 49 P
7 1.459 2 0.789 129 4% 4% =
8 1.5553 0.798 696 4% 4% =
9 1.661 2 0.808 371 3% 4% i
10 17753 0.817 981 3% 3% =
1 1.998 5 0.835 189 3% 3% =
12 21862 0.849 064 3% 39 P
13 2.336 4 0.860 502 3% 3% =
14 2.398 4 0.865 445 3% 3% =
15 3.0328 0.933 017 24 24 b=
16 3.299 1 0.976 507 1% 1% =
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Method and Device for Predicting Nodularization Effect of Ductile Iron
Based on Conductivity Change During Solidification Process

LI Zhao, MA Xu-liang, LI Da-yong
(School of Materials Science and Chemical Engineering, Harbin University of Science and Technology, Harbin 150080, Heilongjiang, China)

Abstract:

Graphite morphology has an important influence on the mechanical properties of cast iron. Rapid prediction
of graphite morphology of cast iron in front of the furnace is significant to improve the quality and production
efficiency of castings. In this paper, based on the principle of electromagnetic induction, a method and device
for predicting the graphite morphology of cast iron based on the resistivity monitoring of solidification process
are designed. A circular sample and an electromagnetic signal sensor are used to obtain the resistivity and
temperature gnals in melt solidification process at the same time, and the graphite morphology is evaluated
by electromagnetic parameters. The prediction device includes cast iron melt sampler, electromagnetic signal
sensor, high-speed signal acquisition module, FPGA signal processing module and other hardware units.
The software is programmed in Verilog language. The correlation model between graphite morphology and
electromagnetic parameters of cast iron was established by experiments.
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ductile cast iron; graphite morphology; electromagnetic induction; prediction method; prediction device
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