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Influence of FeSi in Double—chamber Sample Cup on Thermal Analysis
Characteristic Values and Vermiculating Rate

JIANG Ailong', LIU Zeyw?, LIU Qingyi', LI Nana', XU Zhenyu?, SHI Dequan’

(1. Weichai Power Co., Ltd., Weifang 261061, China; 2. School of Materials Science & Chemical Engineering, Harbin
University of Science & Technology, Harbin 150040, China)

Abstract: Silicon is an important element affecting the solidification of vermicular graphite cast iron. FeSi was added into
a single chamber of a two-chamber sample cup to study the influence of different FeSi content on the characteristic value
and vermicular rate of molten iron during thermal analysis. The results show that with the increase of FeSi additive, the
initial austenite formation temperature 7'y, firstly decreases and then increases, while T, Tw, Trv and Ty all increase, while
T has little change with the increase of FeSi additive. The effect of FeSi additive on the vermicular rate of molten iron at
different pre-vermicular levels is different. The vermicular rate of molten iron at low vermicular level increases with the
addition of FeSi, while the vermicular rate of molten iron at high vermicular level decreases with the addition of FeSi. With
the increase of vermicular rate, corresponding to the time difference of the maximum temperature 7w of two-compartment
molten iron eutectic increases first and then decreases, the relationship between the two is similar to a parabola.
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Tab.1 Nominal chemical composition of molten iron for experiments

JCHE Cc Si Mn S P

Cu Mg RE Sn Fe

aht 3.7~3.8 2.0~-24 <0.6  0.01~0.02 <0.06

0.3~0.6

0.010~0.018 0.01~0.02 0.04~0.08 Bal.
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Fig.l Schematic diagram of typical cooling curve and
characteristic points of vermicular graphite cast iron
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Tab.2 Specification of characteristic points of cooling

curve
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Fig.2 Cooling curves and differential curves of the same molten iron measured by cups with different amount of 75FeSi
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Fig.4 Change of vermiculate rate difference between
double-chamber samples with and without 75FeSi
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Fig.5 Change of characteristic time differences of double-chamber sample cup with the vermiculating rate without 75FeSi
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Tab.3 Characteristic point data of double—chamber sample cup and corresponding vermiculating rate without 75FeSi

e A 75FeSi fit FRAE £

B AL 7(%) ATy/C Aty /s ATwy/C Aty /s ATw/C Aty /s

1 51.2 32 225 7.4 -5.75 0.7 -16.25
2 55.6 1.8 -15.25 23 -15.00 2.9 -11.75
3 67.2 44 -5.25 3.5 -7.25 2.7 -8.50
4 68.2 6.9 -7.00 5.9 -8.00 44 -8.00
5 70.0 4.6 -2.50 3.2 -4.25 1.3 -7.25
6 70.2 2.5 -14.5 3.1 -8.75 22 -7.25
7 70.4 23 -12.5 2.8 -15.75 5.0 -8.00
8 70.4 6.3 -5.75 53 -8.25 42 1.5
9 72.0 0.3 -10.75 -0.1 -15.25 137 -7.25
10 73.0 12 0.50 0.3 -12.00 1.9 -1.75
11 732 3.6 -3.50 3.0 -6.50 2.5 -7.00
12 73.4 35 -6.75 2.9 -8.25 2.0 -1.75
13 73.8 6.2 -3.25 4.8 -1.75 3.4 -7.50
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17 76.0 4.1 -5.00 35 -5.50 34 -7.50
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20 77.2 32 -4.75 1.8 -7.00 1.4 -5.75
21 77.4 3.0 -15.05 3.6 -9.25 3.0 -5.50
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37 87.6 3.8 -5.75 3.0 -8.25 24 -7.25
38 88.0 11 -11.5 1.1 9.75 1.0 -7.50
39 89.8 45 -3.25 3.1 -4.50 0.9 -6.50
40 95.2 5.1 -4.25 4.7 3.25 3.1 9.75

P 6 R FEAE B[] 22 ae, BE A ST 75FeSi ¥ 71
FEMIGAL R AR fL , AT LR Y B & SGLRTH A
A 2 TR SE 300 Uk A 1 A A s e X TR R AN [
A 7K ST B 355 4K K VBAE I AL [ #6 75 FeSi s i 51
Ja e BE IR A, I A 7K ST 10 % Sk Bl R B
BEALAS R, A 75FeSi WG AT LA A S84 K
WAL, AR RN T A 5T 1 5K sh

J1, B T 85 R I B R PR AT T T s HH
Bf i), Bl AL R A B 75% 24 A B, A 75FeSi
NG AR AR B, R VR AR A,
PERT Ter &3 H B (8] (9 4 A0 B K, B[] 22 A, BB
T T e i A KT 0% 5 Bk B L R, K
A3 A7 28 34 DLSE HUR BT A 75FeSi B s AR
TAHRERVEH, (o 3 i A o 40 /N ER AR A S8 550 3



Vol.42 No.11

+1002- FOUNDRY TECHNOLOGY ~ Nov. 2021
g Th s, AU REAR A FRFAE B (8] 22 Ar, S8 00 J5 /b —
-6F - L N
8 R 2 BT D — K R R
£.10}
e g ' S E 30k
=21 S/ e . (1] ZEE#, WA M, 5. 9% kA 50 BT v 0 0 22 454 2 3000 30
B 4t R=0.867 5 05 4b B )7 5 [D). F i HE AR 2015, 36(1): 147-148.
-16f AIT =-105. 9:] +171. 711 75.89 [2] #HhiRT ,FKF, EAE BRBERRLTEF BRI TR
50 55 60 65 70 75 80 85 90 95 IRVEIE[T]. #3E,2014, 63(3): 237-244.
K3 IN7SFeSilh 145 14 (%) [3] BE¥E, 254 BRBEHREORE AREITM [I]. %1 ,2015, 64
P 6 5 AE B[] 22 Bl A i A 75FeSi ¥ fin 7 B 5 4k % 1 25k (11): 1062-1068.
Fig.6 Change of characteristic time difference with the (4] E# I, BHE, % OCC 8 58 05 Bkt 4 4T H R A0 405 5 153
vermiculating rate without 75FeSi Bi ). AR B 2020, (1): 22-27.
T B A R I, A 4 /N ER TR A7 SR (A7 2 [5] XIS b, B A A A BT R O (X 0% s 8k 3 Ak A4 1
. EES5 iy ey S W [J). 542 Tl K2F24 41,2015, 35(8): 642-647.
INREE G v BT R i LA SRR T T
" T 6] ER, DUIE, WA AGREZ AR A ROR B L), i
ot DL I A S RS 2 A [ 2015, 39(2): 9-11.
. [7]  FIRICAN MC, RIPOSAN I. Graphite phase characteristics in
3 #Fie
o compacted/vermicular graphite cast iron inoculated in the mould
(1 )Fﬁ I ﬁﬂ\ EP Eﬁ %% 75FeSi 7N ;qj [t m] [J]. Advanced Materials Research, 2015, 1128: 72-79.
ﬁ [ ﬁi%ﬂ ﬁﬁ%ﬁﬁ{ﬁ T f’ﬂ{ﬁﬁ N hﬂ HOY R [8] BHAT MN, KHAN DMA, SINGH KK. Speed of recalescence as a
. vy ’ 3 measure of graphite nucleation in spheroidal graphite cast iron
TFHE IR Ter I iy B IR JIE Ty fe KK i [0 756 castings [J]. International Journal of Metalcasting, 2021, 15 (2):
T BE T AV o 5 Y B T Y1050 T i BE IR T 602-612.
TR Tes WIBE FeSi A & B 38 i A2 b A K [9] STEFANESCU D, SUAREZ R, KIM S. % i 4 i #4 43 #7 # R %

(2)FEM R T5FeSi @3 770 Xk A [a] 1505 b 7K ~F- Bk
B 55 AL R B R AN TR B A AR R 75FeSi #8751
£ 38 0, 6K 855 A 7K S BRI B 5 A SR G T g % 1
TRV KA 85 1 3 U R A

(3) Bl AR IMA 75FeSi @S 7 FE A Hh i 4L 5 19

S PIBIIIFIIBIIIIIIIIIIIIIIIIIBIIIIIIIIIIIIIIIIIIIIIIIIZIIIIIIZIIZIIIIIIIIZIIIIBIBIZIIBIBIIBIIBIBIIDD

2022 FL(HIEFARYZEMEIT
1979 £ 617 BTl BRHHEHADSEN BRHHELLEN
E R %K S .52-64 ESNE1TS M55 i [E 474 i 4t th g = ISSN 1000-8365

1 [ N A 3t A5 1k BT R 92
AN AR TE |, O e 80 At 42 J A Rk i Y 3

(5 1 H R ) 2 36 P B o
G B AFEET L LR R W R O & R AR %

MITICRK: P A PR EE AR B H A RIUE L
5 3700 0235 0920 0091 309
TFPAT o TR AR AT P 4 B B AT

B ZR 3k o BV 2 78 40 T IR XA 0 7 127
Mg/ E:(029)88491681 88491682
BRA AR 13991824906

http . //www.zhuzaojishu.net

Email ; zzjs@?263.net.cn

P3IIIIIIIIIIIIIIIIIIIIIIIIZIIIIIIIIIIIIIIIIIIIIBIIIDDY

>

[10]

[11]

Z?Af}:ﬂﬁ%ﬁﬂ Wﬁ(ﬁ@“%ﬁ.h&c’f‘ll
O TREBOR A G BN BRI RGE SF Be R A: RA SN,

LA RS PR R A B R AR G I SRR TS HLBE LR A 3D T B A AH G

T AN 2 R R A R o T B, A AE 12 38, REME A 25 OT TR 4

TP AL Tl K27 BE [H 4 308 %

& L[] %, 2021,70(2): 231-246.

L WIS, IE A AR A B A 8 Bk AR 4 B il 4R 4
fiE {H K 34 1 AR A f'&%&fd: B 5w (). ¥ 1, 2016, 65(11):
1095-1098.

B A, BN TR, AL-Si A & T EEAR B K 56 5 BT A (D).
i AR, 2001, 22(1): 52-53.

<

CN 61-1134/TG
EZHEAR AEERERUKREEITIER RSN
X RHIF B AT 5 4l B B 58 A

4F 300 JC (B HR 9% ), Pk 42 4E 420 JT .

HEERREE

€€ € € C € € € CCCCCCCCCCCCCCCCCCCCCCECCCCCCCCLCCECCCCECCELEC

A CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCTCCCCCCCcCcCcc®


http://www.zhuzaojishu.net
mailto:zzjs@263.net.cn

