T B] Founore TERA

BT AT ARRIRF R IAPE
{R=

XLk, BRoTHA', 2=, #h
(1.8

', FHE F=EZiE, iR
H5 ) MRAREENETROBIRAS), WIZRHY 261199;
2. HERNMRBEIRAS), WZRHY 261061)

BE: NRASIEAR, BRTAREEEHE FRERIASITHENTHER, DURARMEX R HHNE
1BFIZEREIRN . £55R5R0E: THERRMKREBERT, BIlEREEEiReSRDITHENES&RMRETEUFIH
EESRETER, H/VIR-HEEEEEAT,; BEEEXT0.2%, R-HREEZE AT.TE60~66 CZ 8, F5k
REKER/NE0.04~0.07, HEATEEEHEEREMREE/N, EKEMKT0.0708F, REEHEKL; TEURSEI 143.8CLAE
B, DELSSABERETHATIIRAE, TEUKEIESEI 146.4°CHS, AGELLEIEN.

XigE: Ao, SBAR; KEEE; BE; BREE; AsES

FEISDZES: TG24; TG11525 NEMRERE: A NERS: 1001-4977 (2026) 03-0312-06

DOI: 10.27014/j.cnki.zhuzao.2026.0044

Prediction of Shrinkage Depression Tendency of Gray Cast Iron
Based on Thermal Analysis Technology

LIU Ji-bo', LIAN Zhen-song', LI Yong-liang', SUN Fan', QIAO Jin-guo', LI Xiao-yan’, BAO Jun-min'
(1. Weichai (Weifang) Material Forming & Manufacturing Center Co., Ltd., Weifang 261199, Shandong, China;
2. Weichai Power Co., Ltd., Weifang 261061, Shandong, China)

Abstract: Taking advantage of thermal analysis technology, the variations of the thermal analysis curves of gray cast
iron under different inoculation conditions, as well as the metallographic structures and shrinkage depression tendency
of castings corresponding to these distinct curves have been investigated. The results indicate that, for the same base iron
melt, increasing the amount of in-stream inoculation can raise both the eutectic minimum temperature (TEU) and the
eutectic maximum temperature (TER) in the thermal analysis curve, while reducing the temperature difference between
the pro-eutectic crystal and eutectic stages (AT,); When the inoculation amount exceeds 0.2%, the temperature difference
of pro-eutectic crystal and eutectic (AT,) ranges from 60 to 66 °C, and the shrinkage depression tendency coefficient
(K) decreases to 0.04-0.07, corresponding to a low shrinkage depression tendency of the castings, notably, internal
infiltration bean defects are completely eliminated when the K value is below 0.07; When the TEU is increased to above
1 143.8 °C, the D-type undercooled graphites are basically transformed into A-type flake graphites, and when the TEU is
further increased to 1 146.4 °C, the proportion of coarse graphites is increased.

Key words: thermal analysis; metallographic structure; gray cast iron; shrinkage depression; in-stream inoculation;
graphite morphology
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Fig. 1 The shrinkage depression and internal infiltration bean morphologies on top surfaces of castings
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Tab. 1 Original composition of molten iron  wy/%

C Si Mn S P Cu Cr Fe

330 1.60 0.75 0.07 0.025 020 0.16 A

x2 ZEFHS
Tab. 2 Inoculant composition wg/%
Si Ba Ca Al Mn Cr Fe

65~75 2~6 1~3 0520 <06 <06 &h
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Fig. 2 Temperature-time curve of cast iron cooling

LR E S F) XS R —N 5> FHZe AR S A1 o i
E, ENEIERE AT =TER-TEU, VR-HREEE
K AT=TL-TEU.,

TSR ERAOEMZEAE, (EFE800E R HITE
I, FAXZSEEMENREFGF O
SEER, AONIMEREIE GOSN IMEITRL .

HHEERQEN I T : K=h/H, hFIHEIE XN
B3P, HPrAMERE, HABTSE, BKER
K, FHHREAREEK.

Vol.75 No.3 2026

B3 #HEaitmE

Fig. 3 Definition of shrinkage depression tendency in casting
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Tab. 3 Composition contents of test blocks under different inoculation amounts wg/%
e ZiH R C Si Mn S p Cu Cr Fe
1" 0 3.30 1.60 0.75 0.07 0.025 0.20 0.16 Sy
2 0.1 3.31 1.67 0.74 0.07 0.023 0.19 0.14 AiE
3 0.2 3.29 1.73 0.73 0.07 0.025 0.20 0.15 A
4 0.3 3.28 1.79 0.74 0.07 0.024 0.18 0.14 A
5* 0.4 3.30 1.83 0.75 0.07 0.021 0.22 0.15 P
6" 0.5 3.29 1.90 0.72 0.07 0.020 0.21 0.15 Sy
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Tab. 4 Characteristic points of thermal analysis curves under different inoculation amounts

P AEEWL%  PIANREE/C EARIREE/C it e T E/ °C. PHEREAT/C B2 E2E AT C
1¥ 0 1210.4 1129.7 1134.1 4.4 84.4

2! 0.1 1209.8 11358 1142.7 6.9 74.0

3" 0.2 1209.1 1143.8 1149.0 5.2 65.3

4 0.3 12083 1 144.6 1150.2 5.6 61.7

5" 0.4 1207.3 1146.4 1150.8 4.4 60.9

6" 0.5 1207.1 1147.0 1152.3 53 62.1
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Fig. 4 Metallographic structures corresponding to different thermal analysis curves
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Tab. 5 Shrinkage depression tendency results of the test

blocks
gk  H/mm  h/mm K wE
1¥ 203 33 0.16  FRMAEAES mmABE
2 207 30 0.14  FRMEEAEL mmNB T
3 205 12 0.06 TENBE
4 205 15 0.07 LHBE
5 209 14 0.07 TENBE
6 207 8 0.04 TNBE
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Fig. 5 Shrinkage results corresponding to different thermal analysis curves
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