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Influence of Morphology of Instantaneous Inoculant on Inoculation Effect

SHENG Da
( Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China )

Abstract: The melting velocity of inoculant in molten iron directly influences effect of inoculation
treatment. The grain size of inoculant is one of the key factors influencing melting velocity of the in—
oculant. At present, the grain size of inoculants is classified according to the sieve number. However,
the inoculants having same sieve number but different morphologies would have different volume and
different surface area / volume ratio, thus they would be different in melting velocities, and therefore,

when producing and using inoculants, it is necessary also to control their morphology while controlling
their grain size.
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Tah.l Melting points and specific heats of elements in cast

irons and inoculants!'™!

e HA s A
TR /T Cm/] HEF K Con/Jeg K
KEH 1539 3533 0452
Mk 1130-1150 0.548(373K)
1130~1 150 0912(1573K)
0.418( 293K )
0.900( >4 2 )
Si 1415 2018 0.720
Ca 851 24.47 0611
Mn 1250 26.32 0477
Al 660 2434 0904
Y 1523 26.57 0.297
La 920 27.07 0.197
Ce 798 26.94 0.192
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Tah.2 Atom radii of elements in cast irons and inoculants™

TE Fe S Mn Ca Al Y Ce lLa

A p 127 17 18 197 143 1823 1.824 186
R/ geem™ 72 25 74 154 27 551 6672 615
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Tabh.3 AG° of compounds of some rare earth elements with

carbon™!

ko AG/Jmal” B /K
LaC, -115018.16~-124 139.28 1 400~1 800
CeC, -123 428~-134 515.6 1 400~1 800
YC, —-125 394.48~-134 515.6 1 400~1 800
La.C- -20794.88 1150
Ce.C, -205434.4 1200
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Fig.1 Four sorts of morphologies of inoculants
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Tab.4 Surface area( A/cm?), volume (V/em') and A/V ratios

of inoculants having same sieve number but different
morphologies
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V. 4/3ma=4.19a' 2/37a’=1.54a> 1/3( ma®)3"? 1/3(3'%)20/9) *a
=1.81a'/3=0.86a’ =0.86a"
AV 2.99 5.19 5.20 8.06
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Tab.5 Dimensions of 20 grains of the O alloy/mm

No. 1 2 3 4 S 3 7 8 9 10 EHE
Rt 25 127 13 129 132 58 91 1114 102 12
No. I 12 13 14 15 16 17 18 19 20

Rt 98 133 9 7 63 75 87 129 78 135

9.93
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Influence of Process Factors Stability on Quality of Chilled Cast Iron Camshaft
LI Ping, WEI Bo-kang,CAI Qi-zhou, DUAN Han-qiao
( 1. Materials Engineering College, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract .

would cause quite obvious influence on the material quality of Shenlong car camshafts.

The practice of large scale production showed that a slight fluctuation of process factors
The control of
process factors should ensure “five factors must be stable” that is. charge mixture ratio must be sta—
ble; superheating temperature and time must be stable; chemical compositon must be stable; inoculant
amount and chill width must be stable; prouring temperature and time must be stable. As a result of
intensifying process control to ensure five factors to be stable, the material quality—caused rejection rate
of Shenlong camshafts has been controlled to be lower than 3% and the comprehensive rejection rate
to be lower than 10%.

Key words:process factor;stability; chilled cast iron camshaft;material quality—caused rejection rate
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