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Fig. 1 Comparison of riser profile morphology of rail castings
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Table 1 Comparison of feeding effect of rail casting riser
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Fig. 2 Comparison of combustion states during the combustion process
of covering agents at the same time
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Fig. 3 Comparison of top surface morphology of risers in pad iron
castings
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Fig. 4 Comparison of riser profile morphology of pad iron castings
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Fig. 5 Comparison of graphite morphology of risers in pad iron castings
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Fig. 6 Comparison of the surface state of riser covering agent of the pump cover at a certain moment after combustion
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Fig. 7 Comparison of riser profile morphology of pump cover castings
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Fig. 8 DSC comparison curves of two covering agents
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Table 2 The DSC analysis results of the new type of riser heating insulation covering agent

RPGIRRE RPGREERIC BRI C

R R (W-g™)

RIGE EEiE) 1 (J-g™) BRI (2R 1 J-g™)

HIBL 245~385 280 0.14
B 385~545 475 0.13
Jri Bt 545~1 100 690 0.11

21.57
25.77 170.06
122.72

i E BFIR 2N T RAH: PR E B A
DSCHIERAHBE3MBRIOBAMEH HMEIE ( BEMBIE
SENKNH)  RNEETEIRSAMRE, BRI
B ERII N MEERASH (SAEETEAR
RICABIBROR ) , MRS A TR B3
PSR AHEPTE S DREPRRREER
EsE, THFEOMBRENG: FLEEANR
S . BHEAE (BIDSCESDSCEAZITNER)
HERENSATRATRNBEAL, HREL%
SRS REILEHTE . LR TER S
SERRAET LB S R — .

e

(1) KPRRBH S B LNREE E
AR R S BRI AT T R T
EREBRENR, BHMNEEENTLELHE
IEREZRAME, BEROERAMIENALIA,
REIF BRI TS R HFRREA, 7
I R LR AR RIE AR B 02 21
MNETBII%, FRAEREHRIRINIE. &

SEWA:

BSE. KPRE. KRENEFAAFEIESF
&, CEARAANNERIFINESSR, ABESmE
BEARPERBHE R ETEK,

(2) HBEBEBSFPRHSEM, EORSBRILA
SRR A RERME, WERKFEHRENAEIX
TSR

(3) FELBENDEARPEIREEXMAIE D8
XJHNERIERZIAS0%, LT IEENRAIERIM2ZE R
RNENEEm. EREEZFEBENIRE . 5EN
R M A R EER M ERS T (DSC) H&E=2T3
NEER HEESE (RRIEESEEARBERILAER
=) BpRlE, MERENZASEEmBABES
THERIE, BEARE, BEESTTELRAERE S
FERRERESEE, AT EOREMRIE NG, #
HESNNSHAS R ERENE AT EZE miY
PHAERERL,

(4) 283789 “BOEMSHMERE" Fiistrit s
B OESARFIR (BNEOME 2 & F4E, 7rED
ENResE ) NEaRN, WERHN “BONEK
27 RS EAIERIE B CRISERRANMERE AR

1] FriEE, FElE EMRAMRBESR [Cl2015FEFSENEEE, 2015.
[2] K33, HEME. BRAMMRBESENINA [CYR012FEHSEHNEICE, 2012
[81 EWE, RKE RE. KAEDORRAHRE [J]. 5E1FE, 2010 (4) : 8-11.

4] BEF, TEZ, A, £ AEHREENESNMEED

#r []. &R, 2009 (7) . 853-856.

[5] 3Kk, RZEM, MFRUE KRVREEOMREHIRRER D). MRITASRA, 2009 (2) : 77-80.

[6] ZE, E—HK, WER, & AMMREEOEHHNMELZ LM (). #HE5K, 2008 (7) : 971-974.
[71 =2 FHFERAENERREE DENHFSMNA [Cl/2008 EFHIEEEICIE, 2008: 445-446.

[8] ReFFh, ™HEH, TEH, . BEREMFITEMREE OEMRERIRME [J]. BULHER, 2007 (2) : 76-79.



» [)
20244 FEIHET3% TERA Founore

[0] SKEBL WHR, TEZF, £ EREHNEEDESHREIIERS [J]. HIERK, 2006 (6) : 598-600.

[10] E3HE, ™6, BER, & FEUENE DRIEESH S [1]. BULHER, 2006 (3) = 98-100.

[11] BEfR, Xikse, B EF-SHOARSIMREDTTXILL [1]. 51&, 2004 (7) : 566-567.

[12] £E=, F33K, BEA. GL- IEUEINE NEENIMMA [J]. AINTIZ, 2003 (3) : 58-59.

[13] #R/RR, Bk, XIMEK, & FREFHFHNE IBSTIRESE DHMEIER [J]. #H1E5R, 2003 (2) : 134-135.

[14] HELENA Twardowska, RONALD Aufderheide. Exothermic sleeve compositions containing aluminum dross.Patent United States:
6360808B1 [P]. 2002: 359-360.

[15] CARLIR, GHILARDI V. Managing technological properties of mold fluxes [J]. Iron & Steelmaker, 1998 (6) : 43-47.

[16] SKOCZYLAG G. Recent developments in high viscosity mold powders for Ti steel grades [C]//Steelmaking Conference Proceedings,
1995: 269-275.

[17] CHERNYSHEV, FOKIN E A, VARLAMOV V I. The rise of efficiency of casting feeding by easy-separable feeder heads [J]. Liteinoe
Proizvodstvo, 1995 (4-5) : 44.

[18] BRELL, BE, EER, & MROHEMREESTNE DENIMESEMS [CIFE20/E2784mBEF REWIEE, 2019,

[19] ZHANCY, FENGSS, WU W F, etal. Study on the relative feeding efficiency of cast steel riser of low/non-carbon heating and thermal-
insulating covering agent [C]//IOP Conf. Series: Materials Science and Engineering, 2019 (479) : 012061.

Experimental Study on Feeding Efficiency of Exothermic Insulating
Covering-Agent for Risers of Large and Medium-Sized Ductile Iron
Castings

BIAN Qing-ging"?, GAO Yun-hua’, XIE Shu-zhong®*, ZHAN Chun-yi**, CHEN Jian-li*? LIU Chun-jing**,
WU Wei-feng"? HUANG Dong"? FENG Sheng-shan?

(1. Guangdong Polytechnic of Science and Technology, Zhuhai519090, Guangdong, China; 2. Zhuhai Key Laboratory of Advanced
Equipment Manufacturing and Material Processing Technology, Zhuhai519090, Guangdong, China; 3. Guangdong Molding Material
Engineering Technology Center, Zhuhai519180, Guangdong, China; 4. Guangdong Zhuli Casting Materials Technology Co., Ltd.,
Zhuhai519180, Guangdong, China)

Abstract:

The performance requirements of covering-agents for large and medium-sized ductile iron riser are briefly
described in the paper, and a new characterization and testing methods for riser feeding efficiency is proposed,
which is carried out the systematically research and comparison with the new-type of large and medium-sized
ductile iron riser exothermic insulating covering agent and congener product from two well-known companies
at home and abroad by mean of practical production trials. It can be seen from the test results that: the new-
type of exothermic insulating covering agent for the riser of large and medium-sized ductile iron castings
achieves a comprehensive balance of ignition temperature, ignition time, heat release speed, heat release
value, and production cost for exothermic reaction, with the characteristics of low cost and environmental
friendliness. The new covering agent has a low fluorine salt content, and there are no defects such as coarse
graphite balls or poor spheroidization at the root of the riser, which has little effect on the morphology of
graphite balls on the surface of ductile iron castings. The relative feeding efficiency of new covering-agent is
up to 50% for the risers of large and medium-sized ductile iron castings, which is superior to similar products
from two well-known companies that have been compared and tested, and can better meet the production
requirements of large and medium sized ductile iron castings of high-end equipment. The relative feeding
efficiency of the riser which was newly established indicates the comprehensive impact on the total volume
and shape of the riser sinking (i.e. the safety height of the riser), and more accurately characterizes the actual
feeding capacity and effect of the riser than the traditional feeding efficiency of the riser.
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ductile iron; riser; exothermic; insulation; covering agent; relative feeding efficiency
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