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Experiment & Research on Additive Manufacturing of
Aluminium Alloy Cylinder Head

YUE Chang, WANG Xinjie
(City College of Zhejiang University, Hangzhou 310015, China)

Abstract: The AISi{OMg aluminium alloy engine cylinder head was prepared by selective laser sintering additive
manufacturing process. The variation data of hardness, tensile strength and elongation after fracture of cylinder head and
tensile bar before and after T6 heat treatment were compared and tested. The particle size distribution characteristics and
particle shape characterization of AISilOMg powder were detected and analyzed by laser particle size analyzer.
Microstructure characteristics, eutectic silicon grain size and solid solution grain size of cylinder head were studied by
means of metallographic microscope and SEM. The corresponding relationship between the microstructure and mechanical

properties was discussed. The results show that the hardness, tensile strength and elongation of AlISi] OMg additive products

before and after heat treatment are 126 HBW, 445 MPa, 6.5% and 85.8 HBW, 335 MPa, 11%, respectively.
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Tab.l Chemical composition of AISiIlOMg alloy
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Fig.l Particle size distribution of AISilOMg powder
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Tab.2 Particle morphology characteristics of AISilOMg
powder
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/jim /p.m /p.m

0 0 59.752 76.809 52.373 0.817  0.682

62.868 81.087 5&103 0.793  0.717
. 55.746 67.814 50.684 0.898 0.747
53.293 63.233 52.863 0.808 0.836
57.249 75.672 58.300 0.782  0.770
103.964 107.168 104.082 0935 0971
57.026 60.651 56.425 0.945  0.930
52.450 65.296 45.178 0.848  0.692
61.266 65.784 61.352 0.909 0.933
59.681 76.801 47.476 0.853  0.618
53.650 60.279 52.373 0.889  0.869
58.022 69.441 54.212 0.813 0.781
52.490 70.248 49.302 0.808 0.702
53.013 59.712 52.873 0.823  0.885

53.926 60.607 53.836 0.906 0.888

52.125 65.327 48.061 0.869 0.736
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51.798 78.319 41.873 0.733  0.535

67.240 98.820 53.938 0.778  0.546
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Fig.2 Schematic diagram of cylinder head product additive manufacturing design, forming and testing
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Fig.3 Curve of T6 heat treatment process
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Fig.4 Metallographic microstructure of AlS;] OMg
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Fig.5 SEM microstructure of AISilOMg

JEE o LRESERIRBE IR A F S HT TSRS U LR A 4
LEVEEANIRE S 7 AR (AL SRS TP
LHEH" BENECE > R S SR R A A 2
RIS BRSSO S T W 8 2 BLHS/R
B A SRR I Fil L 3 SRR 4H 20 oo (o (arry
WU R LSRR - FRARES S AR LA AR H S X
Fei el SR AE A F TR e P L Y 5 & S22 MERE - M
EgH A AT DA H SRR A R RO G L N TR
KBRS e AN — 12280 &K AT L
7 PR UMD S SRR UL AT A/ N IR R U
[ - {EHEBEEE: G ST I ARAE ERFE B A RS (4
Fe SRR TR AT A/ N 2.73~3.33 XM d i 2 2R rf g
FEREEDS AR SR A/ N LEL “mEA
3. 2575 MREMHR AT

= BRI A HEAISIOMYSUETL 35 7= T 64
SN Y TS MR AR M4 B o Lo B SR )
ARG 1+ (01068 5 & 4= 1% 5%, 1 000 kgfi& 767
J=30 S)il&:: TR R A T READEHA SR LI i
T LA H, AISIIOMQ R A il SR 2 7 i i J8
PUR 3 54 RO o (B SR AR T 2 M RE FE AR S
ST R A R T REUT AR AR 2ATO(LD 7)Yy F2
HEFEAT - IAE TAEESE T TAEAI AN L EZE T 4E
Er S BRI — D5 T S0t X ek Al-
SilOMQ 5 AR bl A ORI g fa{ b 2ok P2 L1 A5 [ 1Y
BRI AR S 25T FERT ERRSER IR 2
A NER R T R BRSNS E S
— T SRR I SR E S 5% K R
FEER/INAY(2.73-3.33 p_m)F: f bk SR B Sy AR AL SR
/N (LEL [ xmEs ) SRR EDE AL A AR T

%3 AISIIOMgE A4 il 7= Sty J1 7 MERE
Tab.3 Mechanical properties of AISilOMg additive
manufacturing product
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