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Abstract: Light-weighting, thinning, precision and strengthening are always the objectives to which we have been
doing our best for automotive and engine fields. This work has reviewed some researches made by the authors in recent
years on modification and optimization of the structure of aluminum cylinder head, as well as core-making materials
and processes. In particular, the weight-reduction by the pre-casting of the spark plug holes and high pressure oil road
holes in aluminum cylinder head castings were studied. The comparison and analysis were made on relative dimensions,
clearance, surface roughness as well as the second dendrite arm spacing (SDAS) and mechanical properties with and
without pre-casting.
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Figure 1. Microstructure of spark plug zone in aluminum cylinder
head with defects
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Figure 2. High-pressure oil roads in cylinder head
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Figure 3. High-pressure oil road, hydraulic tappet hole and
lubrication holes
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Figure 4. 3D model of pre-casting core for high pressure oil road in
cylinder head
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Figure 5. Casting simulation model and comparison
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Figure 6. Cylinder head castings with and without spark plug holes
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Figure 7. Sections for microstructure samples (mm)
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Figure 8. Microstructure comparison before and after pre-cast
spark plug holes
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Figure 9. Mechanical property comparison in cylinder heads with
and without pre-cast spark plug holes

9. EMBEMFRSELZNEEFLOAA MR EL

AT I B AR EDR, R REAREEAT TR, P
FLEEJEHIE+0.2 Vi ] A 550, R DL ER SR AN ST R B

IS 0 B A A F = AR R PP gt AT R, &5
A A AL AR G0 v I i 3 P i RS S AT AL
(ARSI, AR T R AR EDR, RIBLRH . T
Fr LN TJa TR R AR TR L “ BB BLR.

332 EIREFEERVER

HE LA X I R 55 00 TS FIE T B RO 12
mg, AT 3 o K i TeG FLET 55 13 s o
%A 82 mg, 8.5 mg, 8.0 mg, FFAFRUMERLE KIHA
R,

3.3.3. MEFEFLREAERERNER

K et T4 g 1) e 5 RS 2 AR B AT 0
b, RERZIAEI R,63 MESR, MIFATILA - EME
T AHI o

Fh, I KAETESLTNSE —FE, I E B [ R
Xt ¥ SDAS B2 7 BARIIER, AR Tz B
AL, Ja .

4, FELEP

1) B = MRS I L T2 a0 5K

65



e e A B o B 1 S F DA B bk B it

AR A, R BAIE T 4w MY O i R S i
FAEN e HE A KA FE LTS T AT . XA
DO a5 B EATH E R, RN ARSI
W% T 2T, MEIHEEE S, 20 1R
PRI B RE, AERE TR AR IR BRI 8], 45 a2 KA
FEFLTR LI 1 L 5 (N e ], A Rty 17—k
Bl AL EEAE, AT AT LASR i X3 ) & e B BE A
FUERE . THERTET B RIRALROITT, 551 BEJE 1Y 5],
Sem e mA AR, LRGN TR A

2) A <L I I T T BRI g R T
R A AU TR BOAR R, 3R 55 s R, BRI
BERUIN T A . PR AR B s, e R R
an BT RSO T RSt L.

3) KACTESL TG BRI 1 46 1F 5 i (174 A
JZ, AR TR ES A HRER N ). AT A 28/ SDAS 1
H. R BRI AE /S 5~15 pm, A3 20 18
TR B A, AR T LA 7 i AT B A KR A 1]
Al RIAOS I TEAP AR, i 252

66

R R

4) MR KAETETLI, WAL T BT
P ASTURL B IOBLORIERE . BUALIRIE T IR0G 7%,
HRIT RIS AL AOTT

£EHk (References)

(11 FERR, S, KRR R BUR 5 K E[A]. 2009
R E G TSN A SCEE[C). TR R E AL TR A i
4343, 2009

[2]  R=WA. IERRVARMAS RG], Rrfhesis oA a4, 2002,
1: 32-34.

[3] ER, Sl heEis s AR iR
1998, 2: 39-40

[4]  BR4EF, AUt m RS KIS S AT SRR ). %
HERR, 2010, 2: 241-244.

[51 XAz, Sl arE e R oR R & R N 0], B
£, 1998, 3: 15-17.

[6] XN, FEFEA. 767 A E AR B & B ATk (D). M
g A, 2005, 7: 26-29.

[7]  HE&F, BER. FRECSTER 2 RSP A7 o e
SR LR, 2007, 25(6): 801-806

Copyright © 2013 Hanspub



