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Fig. 1 Single cylinder head and one-piece cylinder head of Engine
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Tab. 1 Tensile test schemes of vermicular cast irons and gray irons

IR T R A I/
i Ji=
20 C 200 °C 300 C 350 C 400 C 450 C 500 °C 600 °C
‘ . RuT400 3 3 3 3 3 3 2 1
HREL
RuT450 3 3 3 - 3 3 2 1
‘ RuT400 3 3 3 3 3 3 2 1
LN
RuT450 3 3 3 3 3 3 2 1
JRERL 8 HT280 3 3 3 3 3 3 2 1
R2 IREHHRMIREHRMIBERENIK TR
Tab. 2 Physical property test schemes of vermicular cast irons and gray cast irons
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Tab. 3 High temperature tensile test parameters for vermicular cast iron and gray cast iron samples

, , R0 S8 Rk B }

TR F1IMPa TR R 8]/ — — — - - SR /mm
THESEE (C-min™)  fEIRET ] /min Ryol (MPa-s*)  R./(MPa-s*)
10 60 8 10 5 5 24
6.3
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Fig. 2 Shape and size of tensile sample
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Tab. 4 Properties and microstructures at room temperature

ik -5 s/ MPa fifi EFHBW 2R 1% IEAL R 1% FLARBRI G B B /%
RUT400 430 211 1.5 94 85
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RUT450 494 234 2.3 81 95
RUT400 429 205 2.1 89 85
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Fig. 3 The tensile strength changes of vermicular cast irons and grey
cast irons with temperature
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Fig. 4 The elongation changes of vermicular cast irons and grey cast
irons with temperature
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Fig. 5 The thermal conductivity changes of vermicular cast iron and
grey cast iron with temperature
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Fig. 6 The thermal expansion coefficient changes of vermicular cast
iron and grey cast iron with temperature
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Fig. 7 The specific heat capacity changes of vermicular cast iron and
grey cast iron with temperature

BBEERA—, BERENASMIEIN. &80, FE
SESRROEL NS BRI T AR5k o

SELERIRER, f1ERERE LR EN
BIRENASTF450 C, &IF{ET400 €. XBAS
Bel—MRIA DRIV EREEN RS NERERT
380 CEMER, BEEFEEEIFTEE400 C, A%
RN RS RIS F AR AR F & 5
AOIISIOIE . Lhoh, IWHIERIAKDE, IERIEES
P7E350 CAAsHIMMEFREEN— I RES, F1E
HEFHREZEKRELA, AL, EAVIRITEZE
NEZREERE.

4 ZHig

(1) =IEE600 CH, WBEFHATIRERIT
ST HEEIRE FRERAINALRE . BEEHRTAR
EREHSEIE T, 450 CLERESRITE,
600 CHY, FEMS. FEBUEEEFRTALRE
B2, £9200 MPa. IZUERST %S, HizE



%ﬂ)@ " %%% FOUNDRY

20255 SF1HA/ET74E

SR TR ASIEAIZE400 €, KEHEREFST
FBETWAK, 400 CLUGEEASERBE T,

AEKREHRSREITE.
(3) ZIRZEA50 CHY, IREFHFRAIRM AR LA

(2) BEENFAS, BEEFHRMKIEXTEERK LEABEERENHSMIEN, SARMEEEREN
FITHAK, {BFE300~400 CHY, FEFMAIRHERIKEDY ABEARRE;, KEKNSAREEEEASELMT
HI—PRBENRER, —RAE350 €. ARKEE T, BEBRAIARIKE BT SIRERIEE

mERNRETS, HIRERANEEN, 500 CHHEREFIA K, ESAEERTIEK,

SEXM:

[11 KB, Z5efh, B2 REREFHRVIRRERE ). $51&, 2012, 61 (11) :

[2] =5 SEFRIEAE 6 0] TAE%, 2017 (5) @ 41-43.

[3] sKIABA. IREHFRERNW LRIRIA [1]. FiERAR SR}, 2011 (1) = 31-32.

[4] FIRICAN C, RIPOSAN I. Graphite phase characteristics in compacted/vermicular graphite cast iron inoculated in the mould [J]. Advanced
Materials Research, 2015, 1128. 72-79.

[6] R=ER, F5E, XKE, . ISUFIINASWIREFRELFMRERS0 [J]. 7L, 2016, 37 (4) : 67-73.

[6] ERRI. XUSHE, Dt & ISEHFHRIMAIIENFSRATIA [J]. %51&. 2012, 61 (2) : 136-142.

[71 B&FY, =502, E8E1E, & LIRIREWESIMolREF MRS HERIS2G [J]. $5iE, 2018, 67 (6) :

[8] FEx%E., %PE, B, 66KIFSEFRIARINLHIREREMS [J]. MLHEK, 2016 (6) : 56-60.

€1 DEE, IR, B8, L& ASMUSEEESWISEF RSN U] #INTTZ, 2018, 47 (4) : 67-71.

[10] XBEF, ST, PIER, & HIIE A BBREERI RSN (] YU IR, 2015, 39 (3) : 80-83.

[11] #EfE, X, &L, & AZESRSBELNZEFHKDFZMHRENFN [J]. FERR, 2017, 38 (11) .

[12] #7&, *Zﬁﬁ B&XEE, % Cr. Mo, CUEEEZNIREFHRAERFIMRE ] &K, 2015, 36 (6) :

1303-1307.

521-526.

2582-2585.
1518-1521.

[13] Z=%&&, HUE, 5T

IR SEHEHRI N FMRED T [I]. $51&, 2010, 59 (10) :

1076-1079.

Study on High Temperature Properties of Vermicular Cast Iron for Engine

Cylinder Head
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(1. Weichai Power Co., Ltd., Weifang 261061, Shandong, China; 2. Weichai (Weifang) Material Molding Manufacturing Center Co., Ltd., Weifang
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Abstract:

Taking vermicular graphite cast iron material used for engine cylinder head with vermicularizing rate of more
than 80% as the research object, and compared with HT280, the tensile properties of RuT400 and RuT450 at
room temperature to 600 °C and their physical properties at room temperature to 450 °C. were studied. The results
show that the tensile strengths of vermicular graphite cast irons decrease slowly with increasing temperature,
and decrease rapidly after 400-450 °C . The tensile strengths of gray cast irons are basically unchanged with
the increase of temperature, but the strengths decrease obviously after 400 °C . The elongations of vermicular
cast irons and gray cast irons after breaking change little with the increase of temperature, but the elongations
suddenly decrease at 350 °C , then increase rapidly, and drop sharply after reaching the maximum at 500 °C .
At room temperature to 450 °C , the thermal conductivities of vermicular graphite cast irons are basically unchanged,
but the highest at about 300 °C , however the thermal conductivities of gray cast irons plummet, and the thermal
expansion coefficients and specific heat capacities of vermicular graphite cast irons and the trend of change
are basically the same as that of gray cast irons, and increase with the increase of temperature.
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