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Table 1 Chenmical composition of the two inoculants

Wg /%
ZHEH Si Ca Ba Al Bi
1", si-Bafy4:  70~75  1-2 2~4 1~2 0
2", Si-Bis4 70~75  1-2 0 1~2 1~5

I EHEHRRESHQTA00, I HEH T
BRI ENRAR, SMEEEEES 51950 mm. 100 mm,
200 mm. 300 mm, HENHBEKESNL0 mm, SE
59200 mm, HERIWE L, E1bAKREIYE, 18

RN RN AL 15 IR M BR D IT R 2R BRINZEE
R

1.2 iHiEEiE

KRS EREREEY, MEURRSERE /910 MPa,
iEREEE A SRR, BFiOPEIE1Le, BAF
MEEFNITZH: 8RB, B88%KE0 kg, B
HFINMANZEHL.2%, BEFIINO.6NHI—RZEEFE
=, HEHRENL500 C+10 C, FEREHNL 450 C
+10 C, HEIMA—EE2MRER, WERHETIE
RAIE®,

150 150 150 150
g8 g g
g
P el =
(a) AERSE (mm) (b) BrERAARL

(c) HEhFrITHRL

Ell ARENISFRIRNE
Fig. 1 Wood pattern and manufactured sand mold
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Table 2 Composition control range of iron melt
Wg /%

c Si Mn S p Mg
36-38 10-12 <02 <0013 <003 0.04~0.05

1.3 iHEEFIER NG E

I3 A F MRS TR, RIS AT
GB/T 228—2002%r/E, =R Fi#fT, FFARDELZE
IIE ISt MM SLE R, R EMRENEEINS
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FEREHRR RN SRS TS R T
FSi-Baz2 &7, HF9EIRZE0.9%. 1.5%.,

TREBERIY THAGEE. BIREE. HEHEK
R WEKERII L INE 2R~ . Bl2a3kR8, EElH



=7

2022 SEHAIET1E

BERIIEXR, MMEEXLENKGETNIGEE
SEEBRERNNBEE . KASI-BaZBEFA 4EE:
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Table 3 Mechanical properties of two kinds of ductile iron

Brhram Jet it W5 Wi
Rk .
R./MPa R,/MPa MHCR%  EiHR%
1-50 429 266 15.0 16
1-100 439 270 12,5 15
1-200 433 268 12.0 14
1-300 430 268 115 13
2-50 439 272 12.0 15
2-100 441 272 13.0 12
2-200 445 270 115 13
2-300 435 271 11.0 12
o wSi-BaZR TR Si-BiZATTA B P T
& 15
i
F10
=
E S
0
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W R 5 fmm

(c) WiR A0t

B PR fmm
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[El2 Si-BaflSi-BiZBEFIEREHF K N FIERELLR
Fig. 2 Comparison of mechanical properties ductile iron with Si-Ba and Si-Bi inoculants
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[E3 Si-BaZ2BEFIBKELAEHR
Fig. 3 Ductile iron graphite structure with Si-Ba inoculant
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El4  Si-BaZBHIBKGEAEBIRERIER
Fig. 4 The corroded microstructure of ductile iron with Si-Ba inoculant
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E5 Si-BiZBHRKOEAR
Fig. 5 Ductile iron graphite structure with Si-Bi inoculant
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Table 4 Spheroidization rate and graphite grade of two BRLERIAT T3, MitENAER TR A3
kinds of ductile iron ; . ’ e \i N )
%K. KASI-BaRB IR ERT6%, T
sy PR ML B GRS T g mm?, EHORBEA/N0.37 mm. K
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El6 Si-BiRBEFIEKEAEIMER
Fig. 6 The corroded microstructure of ductile iron with Si-Bi inoculant
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Fig. 7 Comparison of ductile iron microstructure with Si-Ba and Si-Bi inoculants
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Effect Analysis of Two Inoculants for Large Section Ductile Iron

NI Jun', MA Han-kun?, DI Chong-xiang', ZHANG Ben-shui®, ZHAO Ping', ZHANG Ji-xiang®, GUO Li-xia®
(1. College of Materials Science and Engineering, Qingdao University of Science & Technology, Qingdao 266044, Shandong,
China; 2. Inner Mongolia Shengquan Keliyuan New Material Technology Co., Ltd., Bayannur 014400, Inner Mongolia, China)

Abstract:

According to the production needs of large section ductile iron castings of wind power, two high-efficiency
inoculants, Si-Ba and Si-Bi, were developed. The microstructure and mechanical properties of two kinds of
inoculants with different wall thickness were compared and analyzed by simulating the pilot test of casting
with stepped samples. The results show that both inoculants can improve the spheroidization rate of ductile
iron and reduce the average size of graphite ball. Si-Bi inoculant not only improves the spheroidization rate,
but also greatly increases the number of graphite balls, and the average number of graphite balls reaches 80/ mm?.
The spheroidization rate and the number of graphite balls of the specimens with Si-Bi inoculant are higher
than those with Si-Ba inoculant, and the average size of graphite balls of the specimens with Si-Bi inoculant
is smaller. The properties of the specimens with two inoculants are higher than the standard value. Under
the conditions of different wall thickness, the tensile strength and yield strength of the specimens with Si-Bi
inoculant are higher than those with Si-Ba inoculant. Under the wall thickness of 200 mm, the tensile strength
of the specimen with Si-Bi inoculant has a maximum value of 445 MPa. Under the condition of different wall
thickness, the area shrinkage and elongation after fracture of the specimens with Si-Bi inoculant are lower
than those with Si-Ba inoculant. The strength of ductile iron with Si-Bi inoculant is significantly higher than
that with Si-Ba inoculant, and the ductility of castings with Si-Ba inoculant is better.

Key words:
castings for wind power; high efficiency inoculant; spheroidization rate; nodular graphite
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