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Strength Analysis Accuracy of Boosted Engine
Cylinder-Head Using Fluid-Solid Coupled Method

e Bete 5 dkER
(g sl R IR TR TR 14 KL T T

# B 2 Star COMHRMERT 3 B33 200 K IAELIR . 4L 2L BOKE AR R B BT AR, JHAT
REVFGEAE AT . WA B 6 RS BRI @ iR L At A 2 200 A 45 R %) Abaqus B4R X AR
R ATRRATAB S AL 3L, AR IR J) it B R B HGAT, mfF /R 6 2 AR G0 5L ) 4 A 4
R, RAVASHIRIE T R AL £ = vodr Rpe F it 5| AL K AL B etk e R A

X5219): AE#24. Star CCM+. Abaqus. 41%. #E A

Abastract: Using the software of Star CCM+ to mesh both solid part of an engine cylinder-head and cylinder
block and fluid part of water in water jacket. Then fluid-solid coupled method was used to make a heat transfer
analysis, whose temperature and heat coefficient distribution results of the interface were coupled to the Abaqus
solid mesh surface. Then finite element thermal-mechanical coupled strength analysis was made and the result

of stress distribution was got. These all could be used to analyze the reason for the overheated third and fourth
cylinder-chambers, which may break the spark.
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Temperature (C)
Temperature (C) 83.540 94.537 105.53 116.53 127.53 138.52
;83540 04,537 105.53 116.53 127.53 136,52
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Heaf Transfer Coefficient (W/mAZ-K)
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t/mm3 Mpa mm/mmK W/mK mJ/tK
2% 2.68E-9 6.80E+4 0.33 Lkt 159.00 8.37E+8
(ARLN 7.20E-9 2.00E+5 0.30 1.12E-5 80.00 5.10E+8
SITHERE S F 0 | 7.20E-9 2.00E+5 0.33 1.20E-5 80.00 5.10E+8
24 7.80E-9 2.10E+5 0.30 1.12E-5 40.00 5.10E+8
LY 7.20E-9 2.00E+5 0.30 1.20E-5 80.00 5.10E+8
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Mapped Local Heat Transfer Coefficient (W/mA2-k) Mapped Local Heat Transfer Reference Temperature (C)
1025.3 4924.2 8823.1 12722, 16621. 20520. 66.525 78.045 0 101.09 11261 124.13
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MNT11

254,02
239,95
225.87
211.80
197.73
183.65
1569.58
155.51
141.43
127.36
113.29
09,21
25.14

Maw: 254,02
Min: 85,14
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Step-3:Thermal Stress : Increment it 1: Step Time = 1.000
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